Searching PAJ 



1 /2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 05-003785 
(43)Date of publication of application : 14.01.1993 



(51)Int.CI. 



C12N 9/02 
C12N 1/21 
C12N 15/53 
// C12P 7/02 
(C12N 1/21 
C12R 1:19 



) 



(21 Application number : 03-284795 
(22)Date of filing : 30.10.1991 



(71) Applicant 

(72) Inventor : 



MERCIAN CORP 

NISHIMURA HAJIME 
KAWAKAMI YASUSHI 
IMAMURA KOJI 



(30)Priority 

Priority number : 03 841 70 



Priority date : 16.04.1991 Priority country : JP 
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(57)Abstract: 

PURPOSE: To obtain the subject gene, containing a 
benzene dioxygenase gene and cisbenzene glycol 
dehydrogenase gene, etc., and capable of exhibiting a 
specific restriction enzyme map and efficiently affording 
cisbenzene glycol from benzene. 

CONSTITUTION: Chromosomic DNA is separated from 
Pseudomonas.aeruginosa J1104 strain (FERM P-12180) 
having bezene-assimilating ability and digested with a 
restriction enzyme Xhol to afford the objective gene 
which is a DNA of about 7.2kb, containing a benzene 
dioxygenase gene, cisbenzene glycol dehydrogenase 
gene and catechol 2,3-oxygenase gene and having the 
number of cleavage with restriction enzymes as follows. 
PstI and SphI; 6. Sail: 5. EcoRI (E) and BamHI (B); 2, 
Smal (Sm). BglH (Bg), Sad (Sa), Xhol (X) and Clal (CI); 1 
and Xbal, Hindlll and Kpnl; 0 and further a restriction 
enzyme map expressed by the formula. 



XBBEEk 



$1 E) %r K CI 

-4 H H I 



x 
4 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



07.01.1998 



http://www1 9 jpdl.ncipi.go jp/PA1 /result/detail/main/wAAAC5aanHDA405003785... 2006/06/1 6 



Searching PAJ 



2/2 is 



[Patent number] 
[Date of registration] 



3001694 
12.11.1999 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAC5aanHDA405003785... 2006/06/1 6 



(19)H*H«nfr/r (J P) 



02) & m ^ it & # < a > 



#§§^5-3785 

(43)^K§B ¥j£5^(1993)l J!14B 



(BOIntCL 8 

C 1 2 N 9/02 
1/21 
15/53 

// C 1 2 P 7/02 



ZNA 



7823 -4 B 
7236— 4 B 

8114-4B 
8828-4B 



(22) ana 

(32) S5feB 

(33) S5fe«±51 



flSB^ -284795 

¥-$L 3 ^(1991)10^30 B 

1SIFF3 -84170 
W- 3 (1991) 4 J! 16 B 
B* (J P) 



F I 



C 1 2 N 15/ 00 A 

*§f* |f*gi0>Sfcl7(£ 20 JO 4H&HIOR < 



(71) &EA 000001915 

«ff»4>*K3K« 1TI5S8§ 

(72) «»# EH * 

*fcKJ I IS^m^EH L #Jx 1 -20- 2 
101 

mrn^mm^mkSiiu 5-8 -18-109 

ismspe^mw 2 -49- 6 

(74)TCSA #«± & W7«) 



(54) [«9i^*W] -O-tfV^^^S/^— tfitfii? 
(57) 

2, ^le^&ttfft?. 2 K b <OD 

N A ; ^^^^^■•>y^-tfite-7-*:*tf»5. 6 K 

yt-f*3-Kt5DNA 0 LTtiHBlOl/ 
pXCY-Bp(FERM P-12178) St/HBlOl/pBPTS-l (FERM P-121 
79) £^(f£C 

/usflsab* J: < Kit £ ft 5 o 



to] Too ^T^Xw coioH'^oCr'Xo 

OH CHO 

B DO CBOH C230 
I 1 ' ' 

XBBESa SlBoE Si St SI Sm Si C» X 

HH1 HH 1 1 H— 4 — I 1 

B:3t«H I: Bt:Btl II; Cl:CU I: l:Ecol I: 
Si: Sac I: 5l:Sal I: S«:S»a I: XiXba I 



1 



(2) W5- 3 7 8 5 

2 



b^DNAt^ots WB»*©«>fflRj&*P s t I : 
6 ; E c o R I 



2 ; S m a I 
XBBESa 

m-H 



1 ; Sail 
SIBgE SI 

-4-H H 



5 ; B g 1 I I : 1 ; 
1:1; X h o I : 1 
111:0; Kp n I 



B a mH I : 2 
X b a I : 0 
0 ; S p h I 



Sac 
Hind 

6 : RXfi 



c i a i : lt'fc^ siT^Tjk-rmmmmi&m 
lit I] 



SI 

+ 



SI Sm SI CI 

1111 



4 



1 S.Ok* > 1 



<±E*JK***E*. B:BaoH I: Bg:Bgl 11; C!:Cla I: 
E:EcoR I; Sa:Sac I; Sl:Sal Is So:Sna I: SO' I:Xho I*^) 



[ft 1 If #JS 1 !E*(ODNAiWt5«^ftx. 

^<>7 ^ — D N A 0 

[ff*Jl3] KpXCY-Bpt^5fSM 
2IBtt^»^*X-' < ^ *-DNA e 

5 ] ;*Cfl§^H BlOl/pXCY-Bp "Cfe 

XBBESa SIBgE 



20 



^5.6KbODNATfcot, #]RS*<0§JW»a* P s 
t I : 4 ; EcoRI : 2; S m a I : 1 ; Sa 
11:5; Bg 1 I I : 1 ; B a mH I : 2 ; S 
a c I : 1 ; X h o I : 1 ; X b a I : 0 ; H i n 
d I I I : 0 ; K p n I : 0 ; S p h I : 6 ; J&tJ 
C 1 a I : 0T'£>«9, «TlC^i-#JPBW*»EI 
lit 2} 



SI 



SI 



SI Sm SI 




(JbEfcJPBitfcit&EI^x B : BanH I: BgrBgl II: E:EcoR I: 



Sa :Sac I ; SI :5a I I ; Sa:Sraa 

7 ] ft 6 IH^COD N A £r 

[IS*^8] KpBPT8-lt?*)5«*« 
7 |B*^»^«: x.^ 9 & — DNAc 

ffl* I 

ATG AGC TCA TCA ATC AAA GAA GTG CAG 
ACC AAT TGG ACG CCG GAG GCG ATC CGG 
GGG CTG CTT GAT CCA CGC ATC TAC GCC 
GAG CTT GAG CGG GIT TTT GGT CGC TCT 
AGT CAT GTG CCT GAA ACC GGG GAC TTC 
GAT CCG GTG GTT ATG GTG CGA CAG AAA 
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GGA GCC CCT GTG AAG TGG GTT 
GGG TTG GTC GAT CAG GAA AAA 
GAT CAG AGT CTT TAT GAG CTG 
TGG CTG TTA CTT GGG CAC GAG 
CTG GCC ACT TAC ATG GGC GAA 
GAC AAG AGC ATC AAG GTG TTC 
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CTG AAC CAG TGC CGC GGC ATG CGT ATC TGC CGC TCG GAC GCC GGC AAC 
GCC AAG GCT TTC ACC TGC AGC TAT CAC GGC TGG GCC TAC GAC ATC GCC 
GGC AAG CTG GTG AAC GTG CCG TTC GAG AAG GAA GCC TTT TGC GAC AAG 
AAA GAA GGC GAC TGC GGC TTT GAC AAG GCC GAA TGG GGC CCG CTC CAG. 
GCA CGC GTG GCA ACC TAC AAG GGC CTG GTC TTT GCC AAC TGG GAT GTG 
CAG GCG CCA GAC CTG GAG ACC TAC CTC GGT GAC GCC CGC CCC TAT ATG 
GAC GTC ATG CTG GAT CGC ACG CCG GCC GGG ACT GTG GCC ATC GGC GGC 
ATG CAG AAG TGG GTG ATT CCG TGC AAC TGG AAG TTT GCC GCC GAG CAG 
TTC TGC AGT GAC ATG TAC CAC GCC GGC ACC ATG TCG CAC CTG TCC GGC 
ATC CTG GCG GGC ATG CCG CCG GAA ATG GAC CTG TCG CAT GCA CAG GTG 
CCC ACC AAG GGC AAC CAG TTC CGG GCC GGC TGG GGC GGG CAC GGC TCG 
GGC TGG TTC GTC GAC GAG CCG GGC ATG CTC ATG GCG GTG ATG GGG CCC 
AAG GTC ACC CAG TAC TGG ACC GAA GGT CCG GCT GCC GAC CTG GCA GAA 
CAG CGA CTG GGC CAC ACC ATG CCG GTT CGA CGC ATG TTC GGC CAG CAC 
ATG ACG ATC TTC CCG ACC TGT TCA TTC CTG CCC GCC ATC AAC ACC ATC 
CGG ACC TGG CAC CCG CGT GGT CCC AAT GAA ATC GAG GTG TGG GCC TTC 
ACC CTG GTC GAT GCC GAC GCC CCG GCG GAG ATC AAG GAA GAA TAT CGC 
CGG CAC AAC ATC CGC ACC TTC TCC GCA GGC GGC GTG TTT GAG CAG GAC 
GAT GGC GAG AAC TGG GTG GAG ATC CAG AAG GGG CTA CGT GGG TAC AAG 
GCC AAG AGC CAG CCG CTC AAT GCC CAG ATG GGC CTG GGT CGG TGC AGA 
CCG GAT CAC CCT GAT TTT CCT GGC AAC GTC GGC 

ATG GTG GGC TGG ACG TGC ATG TGC AGA CGG CGC GCC GAG GTT CCG TCC 
CCT GAT ATT TAC TTG GAG ATA ACT ATT ATG ACA AAT CCA TCC CCG CAT 
TTT TTC AAA ACA TTT GAA TGG CCA AGC AAG GCG GCT GGC CTT GAG TTG 
CAG AAC GAG ATC GAG CAG TTC TAC TAC CGC GAA GCG CAG TTG CTT GAC 
CAC CGG GCC TAC GAG GCC TGG TTT GCC CTG CTG GAC AAA GAT ATC CAC 
TAC TTC ATG CCG CTG CGC ACC AAT CGC ATG ATC CGG GAG GGC GAG CTG 
GAA TAT TCC GGC GAC CAG GAT ATT GCC CAT TTC GAT GAA ACC CAT GAA 
ACC ATG TAC GGG CGC ATC CGC AAG GTG ACC TCG GAC GTG GGC TGG GCG 
GAG AAC CCG CCT TCC CGC ACG CGC CAC CTG GTC TCC AAC GTC ATC GTC 
AAG GAG ACG GCC ACG CCG GAT ACC TTC GAG GTC AAT TCC GCA TTC ATC 
CTG TAC CGC AAT CGG CTT GAG CGC CAG GTC GAC ATC TTC GCG GGC GAA 
CGC CGG GAC GTG CTG CGC CGC GCC GAC AAC AAC CTT GGT TTC AGC ATC 
GCC AAG CGC ACC ATC CTG CTC GAC GCC AGT ACC TTG CTG TCG AAC AAC 
CTG AGC ATG TTC TTC 

mmn 

ATG AAA AAT GCA AGA CTG TTT TTG ATC GCC ATC GGC GTC TTC TAC ATC 
ATC AAC CTC ATT GGC ACG CTT CCC TTC AGC ACG TTG GGC TTG TTT GGC 
AGG ATG TAT CCA GGC GTA GAA CTG CAC GTG GGT GCG CCG ATT TTC ACC 
CTG CTG CAG GAT GCC TGG GCG GTG GTC GGT CTC CAG TTG GGC GCC ATC 
GGG GCC GTC GCT TTG TGG GGC GCC CGC GAT CCG GGC CGT TAT CGG GCC 
GTT ATT CCA GTG GTC ATC GCA ACG GAA GTG GTC GAT GGC CTC TGG GAT 
TTT TAC AGC ATC GTG TGG AGC CAC GAA GCC TTG TGG TTC GGG CTT GTC 
ACG CTG GTG ATC CAT GTG CTG TGG ATT GGC TGG GGC CTG CAT GCC TGG 
CGT GCC TGG CGT CGA AAT CGC 

ATG AAA TTT ACC AGA GTT TGT GAT CGA AGA GAT GTG CCC GAA GGC GAA 
GCC CTG AAG GTC GAA AGT GGA GGC ACC TCC GTC GCG ATT TTC AAT GTG 
GAT GGC GAG CTG TTC GCA ACA CAG GAC CGC TGC ACC CAC GGC GAC TGG 
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TCC CTG TCC GAT GGC GGC TAT CTT GAA GGT GAC GTG GTG GAA TGC TCA 
CTG CAC ATG GGG AAG TIT TGC GTT CGC ACG GGC AAG GTC AAA TCA CCG 
CCG CCC TGT GAG GCA CTG AAG ATA TTT CCG ATC CGC ATC GAA GAC AAT 
GAC GTG CTG GTC GAC TTC GAA GCC GGG TAT CTG GCG CC 

ATG ATC GAC ACC ATC GCC ATC ATC GGC GCC GGC CTG GCC GTT CGA CGG 
CTG CGC GCG CAC TGC CGC CAG GGA TAC GAG GGG CGC ATC CAC CTG CTC 
GGG GAT GAG TCG CAT CAG GCC TAT GAC CGG ACC ACG CTG TCC AAG ACG 
GTG CTG GCG GGC GAG CAG CCC GAG CCG CCT GCA ATC CTG GAC AGC GCC 
TGG TAC GCA TCG GCC CAT GTG GAT GTC CAG CTC GGG CGA CGG GTG AGT 
TGC CTG GAT CTG GCC AAC CGC CAG ATT CAG TTT GAA TCG GGC GCC CCG 
CTG GCC TAC GAC CGG CTG CTG CTG GCC ACC GGC GCG CGC GCC CGG CGC 
ATG GCG ATT CGG GGT GGC GAC CTG GCA GGC ATC CAT ACC TTG CGA GAC 
CTC GCC GAC AGC CAG GCG CTG CGG CAG GCG CTG CAA CCG GGC CAG TCG 
CTG GTC ATC GTC GGC GGA GGC CTG ATC GGT TGC GAG GTG GCG ACC ACC 
GCC CGC AAG CTG AGT GTC CAT GTC ACG ATT CTG GAA GCC GGC GAC GAG 
TTG CTG GTG CGC GTG CTG GGT CAC CGG ACC GGG GCA TGG TGT CGG GCC 
GAA CTG GAA CGC ATG GGT GTC CGC GTG GAG CGC AAT GCA CAG GCC GCG 
CGC TTC GAA GGC CAG GGG CAG GTG CGC GCC GTG ATC TGC GCC GAC GGG 
CGC CGG GTG CCC GCC GAT GTG GTC TTG GTC AGC ATT GGC GCC GAG CCG 
GCG GAC GAG CTG GCC CGT GCC GCT GGC ATC GCC TGC GCG CGC GGC GTG 
CTG GTC GAC GCC ACC GGC GCC ACC TCG TGT CCA GAG GTG TTC GCC GCC 
GGT GAC GTC GCC GCC TGG CCG CTG CGT CAA GGG GGC CAG CGC TCG CTG 
GAG ACC TAC CTG AAC AGC CAG ATG GAG GCC GAA ATC GCG GCC AGC GCC 
ATG TTG AGT CAG CCC GTG CCG GCG CCC CAG GTG CCG ACC TCG TGG ACG 
GAG ATT GCA GGC CAC CGC ATC CAG ATG ATT GGC GAT GCC GAA GGG CCC 
GGC GAG ATC GTC GTA CGC GGC GAC GCC CAG AGC GGC CAG CCA ATC GTG 
TTG CTC AGG CTG CTT GAT GGC TGC GTC GAG GCC GCG ACG GCG ATC AAT 
GCC ACC AGG GAA TTT TCT GTG GCG ACC CGA CTG GTC GGC ACC CGG GTT 
TCT GTT TCC GCC GAG CAA CTG CAG GAC GTC GGC TCG AAC CTG CGG GAT 
TTA CTC AAA GCC AAA CCG AAT 

Met Ser Ser Ser lie Lys Glu Val Gin Gly Ala Pro Val Lys Trp Val 
Thr Asn Trp Thr Pro Glu Ala lie Arg Gly Leu Val Asp Gin Glu Lys 
Gly Leu Leu Asp Pro Arg lie Tyr Ala Asp Gin Ser Leu Tyr Glu Leu 
Glu Leu Glu Arg Val Phe Gly Arg Ser Trp Leu Leu Leu Gly His Glu 
Ser His Val Pro Glu Thr Gly Asp Phe Leu Ala Thr Tyr Met Gly Glu 
Asp Pro Val Val Met Val Arg Gin Lys Asp Lys Ser He Lys Val Phe 
Leu Asn Gin Cys Arg Gly Met Arg He Cys Arg Ser Asp Ala Gly Asn 
Ala Lys Ala Phe Thr Cys Ser Tyr His Gly Trp Ala Tyr Asp He Ala 
Gly Lys Leu Val Asn Val Pro Phe Glu Lys Glu Ala Phe Cys Asp Lys 
Lys Glu Gly Asp Cys Gly Phe Asp Lys Ala Glu Trp Gly Pro Leu Gin 
Ala Arg Val Ala Thr Tyr Lys Gly Leu Val Phe Ala Asn Trp Asp Val 
Gin Ala Pro Asp Leu Glu Thr Tyr Leu Gly Asp Ala Arg Pro Tyr Met 
Asp Val Met Leu Asp Arg Thr Pro Ala Gly Thr Val Ala lie Gly Gly 
Met Gin Lys Trp Val He Pro Cys Asn Trp Lys Phe Ala Ala Glu Gin 
Phe Cys Ser Asp Met Tyr His Ala Gly Thr Met Ser His Leu Ser Gly 
lie Leu Ala Gly Met Pro Pro Glu Met Asp Leu Ser His Ala Gin Val 
Pro Thr Lys Gly Asn Gin Phe Arg Ala Gly Trp Gly Gly His Gly Ser 
Gly Trp Phe Val Asp Glu Pro Gly Met Leu Met Ala Val Met Gly Pro 
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Lys Val Thr Gin Tyr Trp Thr Glu Gly Pro Ala Ala Asp Leu Ala Glu 
Gin Arg Leu Gly His Thr Met Pro Val Arg Arg Met Phe Gly Gin His 
Met Thr He Phe Pro Thr Cys Ser Phe Leu Pro Ala He Asn Thr lie 
Arg Thr Trp His Pro Arg Gly Pro Asn Glu He Glu Val Trp Ala Phe 
Thr Leu Val Asp Ala Asp Ala Pro Ala Glu He Lys Glu Glu Tyr Arg 
Arg His Asn He Arg Thr Phe Ser Ala Gly Gly Val Phe Glu Gin Asp 
Asp Gly Glu Asn Trp Val Glu He Gin Lys Gly Leu Arg Gly Tyr Lys 
Ala Lys Ser Gin Pro Leu Asn Ala Gin Met Gly Leu Gly Arg Cys Arg 
Pro Asp His Pro Asp Phe Pro Gly Asn Val Gly 
[B*S13] TEO^y^f - K*r = — KtS.DN 10 A G 

Met Val Gly Trp Thr Cys Met Cys Arg Arg Arg Ala Glu Val Pro Ser 
Pro Asp He Tyr Leu Glu He Thr He Met Thr Asn Pro Ser Pro His 
Phe Phe Lys Thr Phe Glu Trp Pro Ser Lys Ala Ala Gly Leu Glu Leu 
Gin Asn Glu He Glu Gin Phe Tyr Tyr Arg Glu Ala Gin Leu Leu Asp 
His Arg Ala Tyr Glu Ala Trp Phe Ala Leu Leu Asp Lys Asp lie His 
Tyr Phe Met Pro Leu Arg Thr Asn Arg Met He Arg Glu Gly Glu Leu 
Glu Tyr Ser Gly Asp Gin Asp lie Ala His Phe Asp Glu Thr His Glu 
Thr Met Tyr Gly Arg He Arg Lys Val Thr Ser Asp Val Gly Trp Ala 
Glu Asn Pro Pro Ser Arg Thr Arg His Leu Val Ser Asn Val lie Val 
Lys Glu Thr Ala Thr Pro Asp Thr Phe Glu Val Asn Ser Ala Phe lie 
Leu Tyr Arg Asn Arg Leu Glu Arg Gin Val Asp He Phe Ala Gly Glu 
Arg Arg Asp Val Leu Arg Arg Ala Asp Asn Asn Leu Gly Phe Ser He 
Ala Lys Arg Thr He Leu Leu Asp Ala Ser Thr Leu Leu Ser Asn Asn 
Leu Ser Met Phe Phe 
[{|#S14] TIEOaKy^^ K* = — K1"SDN A c 

Met Lys Asn Ala Arg Leu Phe Leu He Ala He Gly Val Phe Tyr He 
lie Asn Leu He Gly Thr Leu Pro Phe Ser Thr Leu Gly Leu Phe Gly 
Arg Met Tyr Pro Gly Val Glu Leu His Val Gly Ala Pro He Phe Thr 
Leu Leu Gin Asp Ala Trp Ala Val Val Gly Leu Gin Leu Gly Ala He 
Gly Ala Val Ala Leu Trp Gly Ala Arg Asp Pro Gly Arg Tyr Arg Ala 
Val He Pro Val Val He Ala Thr Glu Val Val Asp Gly Leu Trp Asp 
Phe Tyr Ser He Val Trp Ser His Glu Ala Leu Trp Phe Gly Leu Val 
Thr Leu Val He His Val Leu Trp He Gly Trp Gly Leu His Ala Trp 
Arg Ala Trp Arg Arg Asn Arg 
[»#JS15] TfBOtfy^^ K«r = — KtSDN A c 

Met Lys Phe Thr Arg Val Cys Asp Arg Arg Asp Val Pro Glu Gly Glu 
Ala Leu Lys Val Glu Ser Gly Gly Thr Ser Val Ala He Phe Asn Val 
Asp Gly Glu Leu Phe Ala Thr Gin Asp Arg Cys Thr His Gly Asp Trp 
Ser Leu Ser Asp Gly Gly Tyr Leu Glu Gly Asp Val Val Glu Cys Ser 
Leu His Met Gly Lys Phe Cys Val Arg Thr Gly Lys Val Lys Ser Pro 
Pro Pro Cys Glu Ala Leu Lys He Phe Pro He Arg He Glu Asp Asn 
Asp Val Leu Val Asp Phe Glu Ala Gly Tyr Leu Ala Pro 
[11^16] TU<nnzy^7?- K£ = — Ki"£D NA 0 

Met He Asp Thr He Ala He He Gly Ala Gly Leu Ala Val Arg Arg 
Leu Arg Ala His Cys Arg Gin Gly Tyr Glu Gly Arg He His Leu Leu 
Gly Asp Glu Ser His Gin Ala Tyr Asp Arg Thr Thr Leu Ser Lys Thr 
Val Leu Ala Gly Glu Gin Pro Glu Pro Pro Ala He Leu Asp Ser Ala 
Trp Tyr Ala Ser Ala His Val Asp Val Gin Leu Gly Arg Arg Val Ser 
Cys Leu Asp Leu Ala Asn Arg Gin He Gin Phe Glu Ser Gly Ala Pro 
Leu Ala Tyr Asp Arg Leu Leu Leu Ala Thr Gly Ala Arg Ala Arg Arg 
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Met Ala He Arg Gly Gly Asp Leu Ala Gly lie His Thr Leu Arg Asp 
Leu Ala Asp Ser Gin Ala Leu Arg Gin Ala Leu Gin Pro Gly Gin Ser 
Leu Val He Val Gly Gly Gly Leu He Gly Cys Glu Val Ala Thr Thr 
Ala Arg Lys Leu Ser Val His Val Thr He Leu Glu Ala Gly Asp Glu 
Leu Leu Val Arg Val Leu Gly His Arg Thr Gly Ala Trp Cys Arg Ala 
Glu Leu Glu Arg Met Gly Val Arg Val Glu Arg Asn Ala Gin Ala Ala 
Arg Phe Glu Gly Gin Gly Gin Val Arg Ala Val He Cys Ala Asp Gly 
Arg Arg Val Pro Ala Asp Val Val Leu Val Ser He Gly Ala Glu Pro 
Ala Asp Glu Leu Ala Arg Ala Ala Gly He Ala Cys Ala Arg Gly Val 
Leu Val Asp Ala Thr Gly Ala Thr Ser Cys Pro Glu Val Phe Ala Ala 
Gly Asp Val Ala Ala Trp Pro Leu Arg Gin Gly Gly Gin Arg Ser Leu 
Glu Thr Tyr Leu Asn Ser Gin Met Glu Ala Glu He Ala Ala Ser Ala 
Met Leu Ser Gin Pro Val Pro Ala Pro Gin Val Pro Thr Ser Trp Thr 
Glu He Ala Gly His Arg He Gin Met He Gly Asp Ala Glu Gly Pro 
Gly Glu He Val Val Arg Gly Asp Ala Gin Ser Gly Gin Pro He Val 
Leu Leu Arg Leu Leu Asp Gly Cys Val Glu Ala Ala Thr Ala He Asn 
Ala Thr Arg Glu Phe Ser Val Ala Thr Arg Leu Val Gly Thr Arg Val 
Ser Val Ser Ala Glu Gin Leu Gin Asp Val Gly Ser Asn Leu Arg Asp 
Leu Leu Lys Ala Lys Pro Asn 

[W**17] TBfl5*!l^f KI, IK III, I 20 V, at^V«r*tf<^^^*^-t— 

# \) s<zf3- K I 

Met Ser Ser Ser He Lys Glu Val Gin Gly Ala Pro Val Lys Trp Val 
Thr Asn Trp Thr Pro Glu Ala He Arg Gly Leu Val Asp Gin Glu Lys 
Gly Leu Leu Asp Pro Arg He Tyr Ala Asp Gin Ser Leu Tyr Glu Leu 
Glu Leu Glu Arg Val Phe Gly Arg Ser Trp Leu Leu Leu Gly His Glu 
Ser His Val Pro Glu Thr Gly Asp Phe Leu Ala Thr Tyr Met Gly Glu 
Asp Pro Val Val Met Val Arg Gin Lys Asp Lys Ser He Lys Val Phe 
Leu Asn Gin Cys Arg Gly Met Arg He Cys Arg Ser Asp Ala Gly Asn 
Ala Lys Ala Phe Thr Cys Ser Tyr His Gly Trp Ala Tyr Asp lie Ala 
Gly Lys Leu Val Asn Val Pro Phe Glu Lys Glu Ala Phe Cys Asp Lys 
Lys Glu Gly Asp Cys Gly Phe Asp Lys Ala Glu Trp Gly Pro Leu Gin 
Ala Arg Val Ala Thr Tyr Lys Gly Leu Val Phe Ala Asn Trp Asp Val 
Gin Ala Pro Asp Leu Glu Thr Tyr Leu Gly Asp Ala Arg Pro Tyr Met 
Asp Val Met Leu Asp Arg Thr Pro Ala Gly Thr Val Ala He Gly Gly 
Met Gin Lys Trp Val He Pro Cys Asn Trp Lys Phe Ala Ala Glu Gin 
Phe Cys Ser Asp Met Tyr His Ala Gly Thr Met Ser His Leu Ser Gly 
He Leu Ala Gly Met Pro Pro Glu Met Asp Leu Ser His Ala Gin Val 
Pro Thr Lys Gly Asn Gin Phe Arg Ala Gly Trp Gly Gly His Gly Ser 
Gly Trp Phe Val Asp Glu Pro Gly Met Leu Met Ala Val Met Gly Pro 
Lys Val Thr Gin Tyr Trp Thr Glu Gly Pro Ala Ala Asp Leu Ala Glu 
Gin Arg Leu Gly His Thr Met Pro Val Arg Arg Met Phe Gly Gin His 
Met Thr He Phe Pro Thr Cys Ser Phe Leu Pro Ala He Asn Thr He 
Arg Thr Trp His Pro Arg Gly Pro Asn Glu He Glu Val Trp Ala Phe 
Thr Leu Val Asp Ala Asp Ala Pro Ala Glu He Lys Glu Glu Tyr Arg 
Arg His Asn He Arg Thr Phe Ser Ala Gly Gly Val Phe Glu Gin Asp 
Asp Gly Glu Asn Trp Val Glu He Gin Lys Gly Leu Arg Gly Tyr Lys 
Ala Lys Ser Gin Pro Leu Asn Ala Gin Met Gly Leu Gly Arg Cys Arg 
Pro Asp His Pro Asp Phe Pro Gly Asn Val Gly 

tfy-^r^Kii 

Met Val Gly Trp Thr Cys Met Cys Arg Arg Arg Ala Glu Val Pro Ser 
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Pro Asp He Tyr Leu Glu He Thr lie Met Thr Asn Pro Ser Pro His 
Phe Phe Lys Thr Phe Glu Trp Pro Ser Lys Ala Ala Gly Leu Glu Leu 
Gin Asn Glu He Glu Gin Phe Tyr Tyr Arg Glu Ala Gin Leu Leu Asp 
His Arg Ala Tyr Glu Ala Trp Phe Ala Leu Leu Asp Lys Asp He His 
Tyr Phe Met Pro Leu Arg Thr Asn Arg Met He Arg Glu Gly Glu Leu 
Glu Tyr Ser Gly Asp Gin Asp He Ala His Phe Asp Glu Thr His Glu 
Thr Met Tyr Gly Arg He Arg Lys Val Thr Ser Asp Val Gly Trp Ala 
Glu Asn Pro Pro Ser Arg Thr Arg His Leu Val Ser Asn Val He Val 
Lys Glu Thr Ala Thr Pro Asp Thr Phe Glu Val Asn Ser Ala Phe He 
Leu Tyr Arg Asn Arg Leu Glu Arg Gin Val Asp He Phe Ala Gly Glu 
Arg Arg Asp Val Leu Arg Arg Ala Asp Asn Asn Leu Gly Phe Ser He 
Ala Lys Arg Thr He Leu Leu Asp Ala Ser Thr Leu Leu Ser Asn Asn 
Leu Ser Met Phe Phe 
#y Kill 

Met Lys Asn Ala Arg Leu Phe Leu lie Ala He Gly Val Phe Tyr He 
He Asn Leu He Gly Thr Leu Pro Phe Ser Thr Leu Gly Leu Phe Gly 
Arg Met Tyr Pro Gly Val Glu Leu His Val Gly Ala Pro He Phe Thr 
Leu Leu Gin Asp Ala Trp Ala Val Val Gly Leu Gin Leu Gly Ala He 
Gly Ala Val Ala Leu Trp Gly Ala Arg Asp Pro Gly Arg Tyr Arg Ala 
Val He Pro Val Val He Ala Thr Glu Val Val Asp Gly Leu Trp Asp 
Phe Tyr Ser He Val Trp Ser His Glu Ala Leu Trp Phe Gly Leu Val 
Thr Leu Val He His Val Leu Trp He Gly Trp Gly Leu His Ala Trp 
Arg Ala Trp Arg Arg Asn Arg 

^yx^A^ kiv 

Met Lys Phe Thr Arg Val Cys Asp Arg Arg Asp Val Pro Glu Gly Glu 
Ala Leu Lys Val Glu Ser Gly Gly Thr Ser Val Ala He Phe Asn Val 
Asp Gly Glu Leu Phe Ala Thr Gin Asp Arg Cys Thr His Gly Asp Trp 
Ser Leu Ser Asp Gly Gly Tyr Leu Glu Gly Asp Val Val Glu Cys Ser 
Leu His Met Gly Lys Phe Cys Val Arg Thr Gly Lys Val Lys Ser Pro 
Pro Pro Cys Glu Ala Leu Lys He Phe Pro He Arg He Glu Asp Asn 
Asp Val Leu Val Asp Phe Glu Ala Gly Tyr Leu Ala Pro 
**rf°?- KV 

Met He Asp Thr He Ala He He Gly Ala Gly Leu Ala Val Arg Arg 
Leu Arg Ala His Cys Arg Gin Gly Tyr Glu Gly Arg He His Leu Leu 
Gly Asp Glu Ser His Gin Ala Tyr Asp Arg Thr Thr Leu Ser Lys Thr 
Val Leu Ala Gly Glu Gin Pro Glu Pro Pro Ala He Leu Asp Ser Ala 
Trp Tyr Ala Ser Ala His Val Asp Val Gin Leu Gly Arg Arg Val Ser 
Cys Leu Asp Leu Ala Asn Arg Gin He Gin Phe Glu Ser Gly Ala Pro 
Leu Ala Tyr Asp Arg Leu Leu Leu Ala Thr Gly Ala Arg Ala Arg Arg 
Met Ala He Arg Gly Gly Asp Leu Ala Gly He His Thr Leu Arg Asp 
Leu Ala Asp Ser Gin Ala Leu Arg Gin Ala Leu Gin Pro Gly Gin Ser 
Leu Val He Val Gly Gly Gly Leu He Gly Cys Glu Val Ala Thr Thr 
Ala Arg Lys Leu Ser Val His Val Thr He Leu Glu Ala Gly Asp Glu 
Leu Leu Val Arg Val Leu Gly His Arg Thr Gly Ala Trp Cys Arg Ala 
Glu Leu Glu Arg Met Gly Val Arg Val Glu Arg Asn Ala Gin Ala Ala 
Arg Phe Glu Gly Gin Gly Gin Val Arg Ala Val He Cys Ala Asp Gly 
Arg Arg Val Pro Ala Asp Val Val Leu Val Ser He Gly Ala Glu Pro 
Ala Asp Glu Leu Ala Arg Ala Ala Gly He Ala Cys Ala Arg Gly Val 
Leu Val Asp Ala Thr Gly Ala Thr Ser Cys Pro Glu Val Phe Ala Ala 
Gly Asp Val Ala Ala Trp Pro Leu Arg Gin Gly Gly Gin Arg Ser Leu 



* 



<* 
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Glu Thr Tyr Leu Asn Ser Gin Met 
Met Leu Ser Gin Pro Val Pro Ala 
Glu He Ala Gly His Arg He Gin 
Gly Glu He Val Val Arg Gly Asp 
Leu Leu Arg Leu Leu Asp Gly Cys 
Ala Thr Arg Glu Phe Ser Val Ala 
Ser Val Ser Ala Glu Gin Leu Gin 
Leu Leu Lys Ala Lys Pro Asn 

[0 00 1] 10 
[0 0 0 2] 

m&CD&'m v'^'O'if =» — (is*- 1, 2 

— S*fc Kp^tV- is? u — 3rlr- 3, 5 — v^>-) IS, 20 

m/i?-T y i/yy?*^?? t itt^cas^i 

^TV^^y ^'77x^ IsXDmftt LTtf^^ 

[0003] tty^^oify^y 

8- 7189 astowvo^sas, BEA-ifensii 30 
45j6s»<iiffltt-cji*^ofco — v^'O-tf v^y 

WL±yok"LX, ^-Km«yfyKF13 8ft 
(#M6 l-2 8 2 0 6 8§^i) . v-rr— K^-^^ 
. ai/l^/— ifKF 2 5 7^ (4$MB3 6 1 -2 8 2 0 6 

9- ^<&#) s R^a- K-=t^*^ • ->:x— KTA'* y y 
^^KF 7 0 7»'(#B8BS6 1-2 8 2 0 8 5 *^«) 

[0 0 0 4] 

if Bf**Sr3-Kt5»fi 



Glu Ala Glu He Ala Ala Ser Ala 
Pro Gin Val Pro Thr Ser Trp Thr 
Met He Gly Asp Ala Glu Gly Pro 
Ala Gin Ser Gly Gin Pro He Val 
Val Glu Ala Ala Thr Ala He Asn 
Thr Arg Leu Val Gly Thr Arg Val 
Asp Val Gly Ser Asn Leu Arg Asp 



y-*-~fef*RT\ RX^io"r^—;v 2, 3-**isff-)- 
-iflfe^ ^M7. 2Kb (ODN At*fcot , 12 1 Id 

^tMBIWMftttaritlWtitSDNA, n 

DNA^t^M^^^-DNA, T- 

^y 3— /u-rfc Kn^t-^ JfctfA^a — ^ 2, 3 

i/ff-f-— tffi-B^&'&ifftJS. 6KbODNA"CfcoT 
A, SDNA^t5^»^^^-DNA, 2fcW 

[0005] v-t? >i?**c i/y-r--¥i&fc z F (bd 

r^-<^y^y 3 -/Hr^lt 51* «r*t 5»4 

LTte. «;U*v^— - zcju^y —if J I l 0 
y —if j i l 0 4&M1ZXUWL£ftfr±mfrbftM£ti 

^3^4^ 6 BttttT*SK##»XW«*fRl 2180 
(FERM P— 12180) iiLt^^tlT^^ 

[0006] ^KWffiW^&^rt** ^7 A»tt<OtMI 

K-=e^-^ (Pseudomonas)JS5(-Mi-£»£^T*&6 tm*b 
hthtCo ^:t\ H. Oyaizu RXfK. Komagata £>®{£jm 

It (J. Gen. Appl. Microbiol.. 29. 17-14 (1983)) 0 
[0 0 0 7] 5 %NaOH/ 5 0 %Me 

JftBS&l 5%BCl3-MeOH $rffiV>X 8 5 ^T* 5 
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GLCM : 15% EGS (3. 0 <t> 
TLC##f : silica gel 60 TLC 
(Z?dl^/Uz^~- ^r;V : n-^^ri^^=l : 4) 

±tttffi<D&^ $f(Of#^ii«5)li, 12:0, 
14:0, 16:0, 16:1, 18:0, 18:1, 
A 1 7 , A 1 9 , 3 -OH -10:0, 3 -OH -12:0 

(Trace), 2 —OH * 1 2 : 0 fa h$LZ> ^ t fr^W 
Z(Dm^, 15:0, 17:0, 1 9 : 0 t>$fcfi1&m £ 
tlti 0 Ztlb<Dft$f1&%:£K) , ^^H.Oyaizu RTJK. 
Komagata (J. Gen. Appl . Microbiol 29, 17-14 (19 
83)) (DGroupl (^Mi-^r kl>mm>£tlTz 0 CO 
^Idi, v'n.— K^^* • — if (Pseudomonas 

aeruginosa) , P.^f^ (P.putida) > P.:*"— U3rz?T 
voo-;* (P.aureofaciens) , P.^nn^^^^. (P.ch 
lororaphis) , P.T7U — U^/irV^ (P. fluoresces) , 
P.^^^^^n (P.stutzeri) , TO.^^K^t (P. 

31 
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]X2. lm ) , 18 OX: 

mendocina)^£l^£;ft,T^3o ^LT, ^CO^ftjm 
^^^^2-OH- 1 2 : 0^J&tti£*t£ - ^ 2 ~ 
OH • 1 6 : O^^tU^n^^^ A 1 9 ^fl^ffi £ 
tlZ>Z.t^<DWm*s JtfS Groupl *<7)P.^/l-^r/— if 

mjfeT'S'J^UTt^ r 5, G-C^*fi66. 3^-/U%T*fo 

ofc 0 rcoM^p.^/p^y — if<£>G-C#ft= 67. 2 - 
10 68. O^/UO/otit^Zb s P.^f^G-Ct 

5 - i>=r. ^^mm t l-cue*pcdp .y^yt *m<om¥&) 

[0 0 0 8] 

1 



i . m 

^ m- 1 



II. £3I^#jf£JC 

£W (4 1t) ± 



III. £ w 

I ^ 

L - D > =< 1 



if A- 3 > ^ 



+ 



+ 
+ 

+ 

+ 
+ 

4- 
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[0 0 0 9] 'O'if V^rSf^LT^^^^^^y =» — 

y-*-— ifite^ (bdo) «r$tfjteT-s:«)oa*f 

*t«±B<Ofift*ria4**,- «itfLB*» (l 

y ^ h/^tfjjc hU^byi 0 g/St#^=*r* 5 g/Ijk 
thy!>A5gSrttf) «"C**U7b*, WttfJ'/f 20 

lit. «^.tffSiJR»*xh o i-cMfti-srfcfcJ:?) 

-o-te? v^^^^y-t— if aeT-«r-s-tf»7 . 2 k b <dd 

NAWJt (NKKI 1) mrtmSc rO^tC 
LT#fcDNAi$r)t&. *IH**Xho I^ftLfc^ 
, ^Jx.^^^^ K^^-Tfc5pHSG3 9 

x> bir/ui: Lfc^fliMHB 10 1 icKflflWftx.^ * 

fltif^P9A7x = a-;wtrttpLB#* ,, C*i ■ 30 

[0010] ±iao»fnKaH«*»fo-0'tf >^^r->y 
fc**?^— a- 2, 3 -^s^y^— ifsrsw-rst 

Mitf*:lWHB 1 0 l/pXCY-Bp^lf5:i 
^■C#5 0 »SHB 101/pXCY-Bplt <0 
-t^s ^ae^-4"&tf^J7. 2Kb CODN A 
Bfrtf (NKK I 1) ^7 *S KpXCY 

#«XW«*JB1 2 17 8* (FERM P-1217 
8) ilt#KS*ltV^ e 

[0011] ^7^; Kp XCY-B p ASJxfcN so 
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+ 
+ 

: ISIS 

kki it*, ^yfy^^^yt-^afif (BD 

O) . — ^fk KpW- if^T- 

( c BDH) , RTf*"?^— JV 2, Z—**t*/>f1r— 
iffifc^ (C2 3 0) ^tf^7.2KbODNA-Cfc 
9, 1^ NKK I l*r*{fci-S»JIS»*^«IWr»ttP s t 
1:6; EcoRI : 2 ; Sma 1:1; Sal 
1:5; Bgl I I : 1 ; Ba mH 1:2; S a 
c I : 1 ; X h o I : 1 ; X b a I : 0 ; Hind 
111:0; Kpnl :0; S p h I : 6 ; RXf 
C 1 a I : iX'fo*)* NKKI 1 (0»jR**Jfil2;RlW* 

(i1#M0S6 2- 2 7 8 9 8 5 #<£^CfE$c £ H/c 
£p£>*VC^£^> _hf£(DNKKI 1 te-LlS^^-lEfc^ 

[0 0 12] :«lClT#bnty7^^ KpXCY 
-BpWr^ 2, 3 -jr*risf-r—~e$LV>i/ 

^^xdrV^^ if Ex oIII \Z £ *) V&^-t Z> ^ 

DNA«Ji\ ^Ixf^NKKI 1-1 »5.6Kb) £t# 
§:i:^^ 0 _blEtf)NKKI 1 (^7.2Kb) 

iK&HtKp n iwxb a i -effiiti-ti&i^* V * # 

UT— tfExoIII "t-^SU 

■^t*toltTDNA(0 1*«»»«:»*t, -t<7>«t;i* 

$77? > V KSriinx-rDNA^Se^^b^rfT 
*5 KpBPT8-lW5ri^t§, ^^7^5 

K.<Djjmz& vm&L-rz^ttcx vxmWHB 101/ 

p B p t 8 - 1 r t £<, *8§0H bioi 
/pBPT8-llt 'O'if Vv^^r^y^— ifitfe^- 
^M5.6KbWDNA^ (NKKI 1-1) £^ 
t£7=7*% KpBPT8- 1 \Z& 0»J«te**tt^:»* 

4^6 0f+ttt?SK#*»XWa#»l 2 17 9 (FE 
RM P- 1.2 17 9) t LT^f££*XT^£ 0 
[0 0 1 3] KpBPT8-llC»ASixfcN 

kki i-i ^y-ify^^v'yt— ^56^^ (b 

DO) ^MS.eKbWDNAT'fo^ ^NKK I 1 

- 1 &mitirzfflmmm<nw}ffi&tep s t i : 4 ; e 

c o R I : 2 ; S m a I : 1 ; Sa 1 I : 5 ; B 
g 1 I I : 1 ; B a mH I : 2 ; S a c I : 1 ; X h 
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o I : 1 ; X b a I : 0 ; HindHI :0; 
Kpnl :0;SphI :6; RUC 1 a I : 0 X'fo 
9, NKKI 1 -l(OfW»»**fiiattH-2^'fiil9-e 

[0 0 14] r(D«JcLT»^:Jgjr(e«MtSr*iJffli"*- 
SET. #£L< te^^i^o^Ttcig^-rsr £lc<fc 10 

Ii2 5-4 2t, L< 3 7 < C-Cii*2 — 2 4 WW 

iC*tLT0. 0 7~0. 2%^<t-r^tf^<t^o KJt»T» 

[0015] 

[0 0 16] 
i 

J I 1 0 4#k£r 1 0 Omlc^L Bi^tfe h/HptC h 30 

y/hyiog /nm^^* s g /mt-r v v <? a 5 g 

«r£tr) -c-ftSHltSCtSUt 5 OoMy 

LfcffclC gWll Oml^S TE (lOmMhy 
* (pH7.5) /ltnMEDTA/1 0 OmM^ffc^ h iJ 9 
A) t 5mM^y/f-A^DtT3 7tT*3 0^ > 

■ttfrKftU 0. V/u^r-g-tf 2 OmlcOS TE 

£ 1 Omgcoya^— ^EMx.T3 7ttl Wy^r 

^y — yM&yit:** y — /u-#«£rfTV\ ^Ib^fcDNA 

£ 1 OmM h y 1 mME D T AttWiKf^flgS Ufc D 
[0 0 17] #P>^^:DNAS:*JR#lRS a u 3 A I 
(Y-10 0iW: lOmMhy^ (pH7.5) / 1 OmM 

oT 5 Kb/l^ 7 Kb^DNA^Jt^OttJLfco 
DNABr)ft(BI8**B a mH I T^mbL/c^^ K 
P UC19i:7^y-v'3y?:m\ #btt^m^ftx so 
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KpCY 13^ gitfe^^iiHB 10 1 
[CiALTTyt'v'y y 5 0 /x g/ral£r^tf L B^tfeT* 

[0 0 18] ::<7}igi&_LcDnn^— i^l^r a— ;U5 
0mM£^LTf^h£an^-£iltRLfc o ^au^ 

2, s-^^t-fie^tts^^-; Kpc 

Y13£»fcliU v'f^^v'feia «9*6KiB^J«r*5eU 
/Co rttt-ct^^xa— )V 2, 3-**is#-r— i^at 
fc^<7)itfc^±T*Oft££f!/!ba^U pCY13^f¥ 
A^tifcDNAO 5 ' lMyn-/i:tt, S^a— K 
;c/n¥y—1fj i l o 4 <£ ^ttlLtDNA^ 

« <d #j is» * t- ^ k u ^: t> <o s: , i . o % r # a — * y 

/Wm^K®3tC<fc iJiMf^^n^-f V^^tfo/Co 

*, WJRHSiXho I(aotM$M»7KbOT 

NA^ritti^f^^ 2, 3 V&Tf 

[0019] >^-— K*-*-* • at/i^fy — if j 1104 

SfefettDNA^fMRSiRXh o ir«L, 0.8%T# 
n — ^y^T*m^»)^. 6Kb^t>8Kb©DNA(r 
Jt£r«J0ttiU ftJRttiRX h o I -CftHfcLfc^* S K 
pHSG 3 9 6 i7-fy- >U '&btltim.&&X- 
zf?* S K£r;*cJ5§@HB 10 1 ic^ALT^ p * 

T&W&B&k* 5 ml (7) L B igtfe-C— L (C*^ , 
$g*£U 7 P ny>20/ig/nilt :3/ ^^5g/y^f 
/U^tfM5 6«Mfi (tK 1 y v h^ c t 3 t-Na2HP04 .7H 2 0 
8 . 2g/KH 2 P04 2 . 7g/ (NH 2 ) 2 S04 1 . 0g/FeS04 . 7Hz 0 0 . 23rag 

mmmistcm^ im\*iB\i&^o &i*&mz£ v±mm 
&m$, £ e>t-R^*ia(c iotwt 1 0, 000^ 

«cd^^7^^ KpXCY-Bp^LtWiM 

0. 8%r^u— ^y^««»», 6%r^ y y/ur 

^ K^IM»J:oXNKKl 1 <o»JR**«60*' 

[0020] ^ (bi^^>-v* :> r^y*r—-t?mte z ?-& 

-&t*W ADNAlrit (NKKI 1-1 :5.6Kb) £M& 
^h\h^tz.rf=7 * ^ KpBPT8-l «r«T<o««c:f^dc L 
fc c 5 u g<Dyy* ^ Kp XCY-B pWJPW^Kp 
nlWXbaIT«U:«> 7 * / -/HsQS t ^ ^ 
y — /wa*£:tTV\ x^y^^uT-f ExoIII 

fK (5 OmM h y ^/ 1 mM^b^^v^^^/ lmM2 -y 
1/7- x o III Mxt3 7tt*5^y 
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U-C^^-y^^ 1/7- tfE x oIII ££cf££-tt-*i 0 se> 
tC^S^^>^^—>^^ 1/7- iflKSfift (6 0mM§1^ 
•J- h y £A/l 0 OmMttflrJ" h y £ 2*/ 2 mMgfc&ffiftV 

UT— if 5r^Px.T 3 7«C-C 1 B*|BH V**^— h LTD 

(6 7mMy y £-k/6. 7nill*ft-^y* 

v/^i*/lmM2 -tiVjozf h^* J—jS*/ 3 3 m M d N 
TP) KSHBU 5a=yh^W!>79.^^hfe 
#DX.3 7tt'l S^BSM:*'**.^— hLTDNA*«W 

HB 1 0 1 t^AbfCo ft, NKK I 1 - 1 OfWI8»* 

P T 8 - 1 -ejgJtfiftSixfc^ilHB 1 0 1 5ml 
OLB«Mffl^T3 7 t CT— 8fe«*Ufc 0 4 X 1 0 9 
ir/U/ml<DHB 1 0 1 £*KLTfffc^U 2 0/ig/ml 
(O^n y ><*: 5 g/y 5/ h d/n^ g££r^tf 5 ml <OM 
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U frbftML K^«iS^J:oT«f§4U'-C, HPLClc 
J: «9 v-^^^ifV^y /t^afi&S'J^L (OD2 7 
5nm) , i^^Vif^y * — /^^$tt/cnir^56 

HJfe^J 3 

_t!ECDNKK I 1 - 1 (D&gE^Jtt^T^S&k: UtftS 

L/Co NKK I l - l J: 0 « 9 U Lfe8 

(CMl3/7^?Kica^M> tfcliNKKI 1-1 

on— K«««r^tf472lSSE^J-e«>Sr bfrWbMz 

[0 0 2 1] 
Ufc3] 
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1-498 



499-1779 1780-1911 1912-2550 2551-2590 2591-2995 2996-3083 



3084-3410 3410-4630 4631-4721 

[0 0 2 2] RISJiJK:*3^"C, «#lV£ffi«V0)fBJ«:, 
««IV«:=»— K-r-5KJ"J^3411#a^^3413#SCOj^Jh 

P)3412#i^H*6= KVX-H*6i-6.fcfe, TK<£>«M— ■ 30 
^DNA^2fi(-^iZi*tt6 0 
[0 0 2 3] 

[ft; 4] 

Hft lie 

c C ttffig :& S 
Pro fclb 

[0 0 2 4] ~(Dtzbb, «T^08a^J*^-*5V^T^i, 3408 
#g^b3409#@OjSSi-<t 9 = — K$tl57? 
V x oh lTi/Tltfc5 0 40 

[0 0 2 5] 



£4721*6* 

mnm] ia^j^>s$ : 7421 



IS^'JCD^^ : Genomic DNA 



^^J^S : S'a-Ktt* x^*V-f* (Pseudomonas aeruginosa) 
tfc£:JI104 

^m^^-riS-^ : -10 signal 
: 479..484 

«F««:*i-E# : ~35 signal 
fRSffi® : 455.. 460 
»»*»SLt*S : S 



CTCGAGAGCG AATGTACGCC AAAGCGTGCT GAATGGTGAC GCTGAATGGG AGGCGCGGAT 60 

CGTCAGTTCG TTTCACCGAC TGTCATTGAT TGAAGAGCCC ACGATGCGGG ATCCGGCTCG 120 

CTGGTTTAAT GAGTGGGAGC CAGTCAACCG CCGGTTTTCA CGAAGCTCTT ATCTCTGCCC 180 

TGTTCGTCCG TCTGGATCCG GCGGTTCCTG TCCATCCTGT ATGTGCATAT GGAGCGCTAC 240 

CGCCGATTGA CTGCTATGCA CAACCCGCCT ACCAGAAACG TACATGAGGA GCATCTAGCA 300 

CTTCGCGACA GCCGCTCGCC GGAGATGCCG AGCGCTGTGC TGCGTTGATG GCGGAGCACA 360 

TCGAATCATC AATTTCGGTG GTTCGGGAAT TCGGTTTGTT GAGGTGACGC CAACATCCCA 420 

CGTGTTTGTT TTCGTCGTGA TGGATGCGGT CGGCATTTTT TCGCCCTACT AAGGGCATTT 480 



I* 
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23 24 

CAAAGGAGAC GTTGAATC 498 
ATG AGC TCA TCA ATC AAA GAA GTG CAG GGA GCC CCT GTG AAG TGG GTT 546 
Met Ser Ser Ser He Lys Glu Val Gin Gly Ala Pro Val Lys Trp Val 

15 10 15 

ACC AAT TGG ACG CCG GAG GCG ATC CGG GGG TTG GTC GAT CAG GAA AAA 594 
Thr Asn Trp Thr Pro Glu Ala lie Arg Gly Leu Val Asp Gin Glu Lys 

20 25 30 

GGG CTG CTT GAT CCA CGC ATC TAC GCC GAT CAG AGT CTT TAT GAG CTG 642 
Gly Leu Leu Asp Pro Arg He Tyr Ala Asp Gin Ser Leu Tyr Glu Leu 

35 40 45 

GAG CTT GAG CGG GTT TTT GGT CGC TCT TGG CTG TTA CTT GGG CAC GAG 690 
Glu Leu Glu Arg Val Phe Gly Arg Ser Trp Leu Leu Leu Gly His Glu 

50 55 60 

AGT CAT GTG CCT GAA ACC GGG GAC TTC CTG GCC ACT TAC ATG GGC GAA 738 
Ser His Val Pro Glu Thr Gly Asp Phe Leu Ala Thr Tyr Met Gly Glu 
65 70 75 80 

GAT CCG GTG GTT ATG GTG CGA CAG AAA GAC AAG AGC ATC AAG GTG TTC 786 
Asp Pro Val Val Met Val Arg Gin Lys Asp Lys Ser He Lys Val Phe 

85 90 95 

CTG AAC CAG TGC CGC GGC ATG CGT ATC TGC CGC TCG GAC GCC GGC AAC 834 
Leu Asn Gin Cys Arg Gly Met Arg He Cys Arg Ser Asp Ala Gly Asn 

100 105 110 

GCC AAG GCT TTC ACC TGC AGC TAT CAC GGC TGG GCC TAC GAC ATC GCC 882 
Ala Lys Ala Phe Thr Cys Ser Tyr His Gly Trp Ala Tyr Asp He Ala 

115 120 125 

GGC AAG CTG GTG AAC GTG CCG TTC GAG AAG GAA GCC TTT TGC GAC AAG 930 
Gly Lys Leu Val Asn Val Pro Phe Glu Lys Glu Ala Phe Cys Asp Lys 

130 135 140 

AAA GAA GGC GAC TGC GGC TTT GAC AAG GCC GAA TGG GGC CCG CTC CAG 978 
Lys Glu Gly Asp Cys Gly Phe Asp Lys Ala Glu Trp Gly Pro Leu Gin 
145 150 155 160 

GCA CGC GTG GCA ACC TAC AAG GGC CTG GTC TTT GCC AAC TGG GAT GTG 1026 
Ala Arg Val Ala Thr Tyr Lys Gly Leu Val Phe Ala Asn Trp Asp Val 

165 170 175 

CAG GCG CCA GAC CTG GAG ACC TAC CTC GGT GAC GCC CGC CCC TAT ATG 1074 
Gin Ala Pro Asp Leu Glu Thr Tyr Leu Gly Asp Ala Arg Pro Tyr Met 

180 185 190 

GAC GTC ATG CTG GAT CGC ACG CCG GCC GGG ACT GTG GCC ATC GGC GGC 1122 
Asp Val Met Leu Asp Arg Thr Pro Ala Gly Thr Val Ala He Gly Gly 

195 200 205 

ATG CAG AAG TGG GTG ATT CCG TGC AAC TGG AAG TTT GCC GCC GAG CAG 1170 
Met Gin Lys Trp Val lie Pro Cys Asn Trp Lys Phe Ala Ala Glu Gin 

210 215 220 

TTC TGC AGT GAC ATG TAC CAC GCC GGC ACC ATG TCG CAC CTG TCC GGC 1218 
Phe Cys Ser Asp Met Tyr His Ala Gly Thr Met Ser His Leu Ser Gly 
225 230 235 240 

ATC CTG GCG GGC ATG CCG CCG GAA ATG GAC CTG TCG CAT GCA CAG GTG 1266 
He Leu Ala Gly Met Pro Pro Glu Met Asp Leu Ser His Ala Gin Val 

245 250 255 

CCC ACC AAG GGC AAC CAG TTC CGG GCC GGC TGG GGC GGG CAC GGC TCG 1314 



« 
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25 26 

Pro Thr Lys Gly Asn Gin Phe Arg Ala Gly Trp Gly Gly His Gly Ser 

260 265 270 

GGC TGG TTC GTC GAC GAG CCG GGC ATG CTC ATG GCG GTG ATG GGG CCC 1362 
Gly Trp Phe Val Asp Glu Pro Gly Met Leu Met Ala Val Met Gly Pro 

275 280 285 

AAG GTC ACC CAG TAC TGG ACC GAA GGT CCG GCT GCC GAC CTG GCA GAA 1410 
Lys Val Thr Gin Tyr Trp Thr Glu Gly Pro Ala Ala Asp Leu Ala Glu 

290 295 300 

CAG CGA CTG GGC CAC ACC ATG CCG GTT CGA CGC ATG TTC GGC CAG CAC 1458 
Gin Arg Leu Gly His Thr Met Pro Val Arg Arg Met Phe Gly Gin His 
305 310 315 320 

ATG ACG ATC TTC CCG ACC TGT TCA TTC CTG CCC GCC ATC AAC ACC ATC 1506 
Met Thr He Phe Pro Thr Cys Ser Phe Leu Pro Ala lie Asn Thr He 

325 330 335 

CGG ACC TGG CAC CCG CGT GGT CCC AAT GAA ATC GAG GTG TGG GCC TTC 1554 
Arg Thr Trp His Pro Arg Gly Pro Asn Glu He Glu Val Trp Ala Phe 

340 345 350 

ACC CTG GTC GAT GCC GAC GCC CCG GCG GAG ATC AAG GAA GAA TAT CGC 1602 
Thr Leu Val Asp Ala Asp Ala Pro Ala Glu He Lys Glu Glu Tyr Arg 

355 360 365 

CGG CAC AAC ATC CGC ACC TTC TCC GCA GGC GGC GTG TTT GAG CAG GAC 1650 
Arg His Asn He Arg Thr Phe Ser Ala Gly Gly Val Phe Glu Gin Asp 

370 375 380 

GAT GGC GAG AAC TGG GTG GAG ATC CAG AAG GGG CTA CGT GGG TAC AAG 1698 
Asp Gly Glu Asn Trp Val Glu He Gin Lys Gly Leu Arg Gly Tyr Lys 
385 390 395 400 

GCC AAG AGC CAG CCG CTC AAT GCC CAG ATG GGC CTG GGT CGG TGC AGA 1746 
Ala Lys Ser Gin Pro Leu Asn Ala Gin Met Gly Leu Gly Arg Cys Arg 

405 410 415 

CCG GAT CAC CCT GAT TTT CCT GGC AAC GTC GGC 1779 
Pro Asp His Pro Asp Phe Pro Gly Asn Val Gly 

420 425 
TAGCTCTACG CCGAAGAAGC GGCGCGGGGT ATGTATCACC ACTGGATGCG CATGATGTCC 1839 
GAGCCCAGCT GGGCCACGCT CAAGCCCTGA TCAAGACGCA ATCGTTAGAT CTGTCAACCG 1899 
GAAGAATTCA AC 191 1 

ATG GTG GGC TGG ACG TGC ATG TGC AGA CGG CGC GCC GAG GTT CCG TCC 1959 
Met Val Gly Trp Thr Cys Met Cys Arg Arg Arg Ala Glu Val Pro Ser 

15 10 15 

CCT GAT ATT TAC TTG GAG ATA ACT ATT ATG ACA AAT CCA TCC CCG CAT 2007 
Pro Asp He Tyr Leu Glu He Thr He Met Thr Asn Pro Ser Pro His 

20 25 30 

TTT TTC AAA ACA TTT GAA TGG CCA AGC AAG GCG GCT GGC CTT GAG TTG 2055 
Phe Phe Lys Thr Phe Glu Trp Pro Ser Lys Ala Ala Gly Leu Glu Leu 

35 40 45 

CAG AAC GAG ATC GAG CAG TTC TAC TAC CGC GAA GCG CAG TTG CTT GAC 2103 
Gin Asn Glu He Glu Gin Phe Tyr Tyr Arg Glu Ala Gin Leu Leu Asp 

50 55 60 

CAC CGG GCC TAC GAG GCC TGG TTT GCC CTG CTG GAC AAA GAT ATC CAC 2151 
His Arg Ala Tyr Glu Ala Trp Phe Ala Leu Leu Asp Lys Asp He His 
65 70 75 80 
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27 28 

TAC TTC ATG CCG CTG CGC ACC AAT CGC ATG ATC CGG GAG GGC GAG CTG 2199 
Tyr Phe Met Pro Leu Arg Thr Asn Arg Met He Arg Glu Gly Glu Leu 

85 90 95 

GAA TAT TCC GGC GAC CAG GAT ATT GCC CAT TTC GAT GAA ACC CAT GAA 2247 
Glu Tyr Ser Gly Asp Gin Asp He Ala His Phe Asp Glu Thr His Glu 

100 105 110 

ACC ATG TAC GGG CGC ATC CGC AAG GTG ACC TCG GAC GTG GGC TGG GCG 2295 
Thr Met Tyr Gly Arg He Arg Lys Val Thr Ser Asp Val Gly Trp Ala 

115 120 125 

GAG AAC CCG CCT TCC CGC ACG CGC CAC CTG GTC TCC AAC GTC ATC GTC 2343 
Glu Asn Pro Pro Ser Arg Thr Arg His Leu Val Ser Asn Val lie Val 

130 135 140 

AAG GAG ACG GCC ACG CCG GAT ACC TTC GAG GTC AAT TCC GCA TTC ATC 2391 
Lys Glu Thr Ala Thr Pro Asp Thr Phe Glu Val Asn Ser Ala Phe He 
145 150 155 160 

CTG TAC CGC AAT CGG CTT GAG CGC CAG GTC GAC ATC TTC GCG GGC GAA 2439 
Leu Tyr Arg Asn Arg Leu Glu Arg Gin Val Asp He Phe Ala Gly Glu 

165 170 175 

CGC CGG GAC GTG CTG CGC CGC GCC GAC AAC AAC CTT GGT TTC AGC ATC 2487 
Arg Arg Asp Val Leu Arg Arg Ala Asp Asn Asn Leu Gly Phe Ser He 

180 185 190 

GCC AAG CGC ACC ATC CTG CTC GAC GCC AGT ACC TTG CTG TCG AAC AAC 2535 
Ala Lys Arg Thr He Leu Leu Asp Ala Ser Thr Leu Leu Ser Asn Asn 

195 200 205 

CTG AGC ATG TTC TTC 2550 
Leu Ser Met Phe Phe 
210 

TAGCCCAGCA CGCTGAACCG GCCTCAATGA GGATGCTGCC 2590 
ATG AAA AAT GCA AGA CTG TTT TTG ATC GCC ATC GGC GTC TTC TAC ATC 2638 
Met Lys Asn Ala Arg Leu Phe Leu He Ala He Gly Val Phe Tyr He 

15 10 15 

ATC AAC CTC ATT GGC ACG CTT CCC TTC AGC ACG TTG GGC TTG TTT GGC 2686 
He Asn Leu He Gly Thr Leu Pro Phe Ser Thr Leu Gly Leu Phe Gly 

20 25 30 

AGG ATG TAT CCA GGC GTA GAA CTG CAC GTG GGT GCG CCG ATT TTC ACC 2734 
Arg Met Tyr Pro Gly Val Glu Leu His Val Gly Ala Pro He Phe Thr 

35 40 45 

CTG CTG CAG GAT GCC TGG GCG GTG GTC GGT CTC CAG TTG GGC GCC ATC 2782 
Leu Leu Gin Asp Ala Trp Ala Val Val Gly Leu Gin Leu Gly Ala He 

50 55 60 

GGG GCC GTC GCT TTG TGG GGC GCC CGC GAT CCG GGC CGT TAT CGG GCC 2830 
Gly Ala Val Ala Leu Trp Gly Ala Arg Asp Pro Gly Arg Tyr Arg Ala 
65 70 75 80 

GTT ATT CCA GTG GTC ATC GCA ACG GAA GTG GTC GAT GGC CTC TGG GAT 2878 
Val He Pro Val Val He Ala Thr Glu Val Val Asp Gly Leu Trp Asp 

85 90 95 

TTT TAC AGC ATC GTG TGG AGC CAC GAA GCC TTG TGG TTC GGG CTT GTC 2926 
Phe Tyr Ser He Val Trp Ser His Glu Ala Leu Trp Phe Gly Leu Val 

100 105 110 

ACG CTG GTG ATC CAT GTG CTG TGG ATT GGC TGG GGC CTG CAT GCC TGG 2974 
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29 30 

Thr Leu Val He His Val Leu Trp He Gly Trp Gly Leu His Ala Trp 

115 120 125 

CGT GCC TGG CGT CGA AAT CGC 2995 
Arg Ala Trp Arg Arg Asn Arg 
130 135 
TGAGGACACT TTGAATTACT CTTCAGCCAC CAACAGTGAC TGTTCGCCCC AGGCGATTTA 3055 
ACCCTTTTAA CTAATTACAA GAAGCGTT 3083 
ATG AAA TTT ACC AGA GTT TGT GAT CGA AGA GAT GTG CCC GAA GGC GAA 3131 
Met Lys Phe Thr Arg Val Cys Asp Arg Arg Asp Val Pro Glu Gly Glu 

1 5 10 15 

GCC CTG AAG GTC GAA AGT GGA GGC ACC TCC GTC GCG ATT TTC AAT GTG 3179 
Ala Leu Lys Val Glu Ser Gly Gly Thr Ser Val Ala He Phe Asn Val 

20 25 30 

GAT GGC GAG CTG TTC GCA ACA CAG GAC CGC TGC ACC CAC GGC GAC TGG 3227 
Asp Gly Glu Leu Phe Ala Thr Gin Asp Arg Cys Thr His Gly Asp Trp 

35 40 45 

TCC CTG TCC GAT GGC GGC TAT CTT GAA GGT GAC GTG GTG GAA TGC TCA 3275 
Ser Leu Ser Asp Gly Gly Tyr Leu Glu Gly Asp Val Val Glu Cys Ser 

50 55 60 

CTG CAC ATG GGG AAG TTT TGC GTT CGC ACG GGC AAG GTC AAA TCA CCG 3323 
Leu His Met Gly Lys Phe Cys Val Arg Thr Gly Lys Val Lys Ser Pro 
65 70 75 80 

CCG CCC TGT GAG GCA CTG AAG ATA TTT CCG ATC CGC ATC GAA GAC AAT 3371 
Pro Pro Cys Glu Ala Leu Lys lie Phe Pro He Arg He Glu Asp Asn 

85 90 95 

GAC GTG CTG GTC GAC TTC GAA GCC GGG TAT CTG GCG CC 3409 
Asp Val Leu Val Asp Phe Glu Ala Gly Tyr Leu Ala Pro 

100 105 
ATG ATC GAC ACC ATC GCC ATC ATC GGC GCC GGC CTG GCC GTT CGA CGG 3457 
Met lie Asp Thr He Ala He He Gly Ala Gly Leu Ala Val Arg Arg 

15 10 15 

CTG CGC GCG CAC TGC CGC CAG GGA TAC GAG GGG CGC ATC CAC CTG CTC 3505 
Leu Arg Ala His Cys Arg Gin Gly Tyr Glu Gly Arg He His Leu Leu 

20 25 30 

GGG GAT GAG TCG CAT CAG GCC TAT GAC CGG ACC ACG CTG TCC AAG ACG 3553 
Gly Asp Glu Ser His Gin Ala Tyr Asp Arg Thr Thr Leu Ser Lys Thr 

35 40 45 

GTG CTG GCG GGC GAG CAG CCC GAG CCG CCT GCA ATC CTG GAC AGC GCC 3601 
Val Leu Ala Gly Glu Gin Pro Glu Pro Pro Ala lie Leu Asp Ser Ala 

50 55 60 

TGG TAC GCA TCG GCC CAT GTG GAT GTC CAG CTC GGG CGA CGG GTG AGT 3649 
Trp Tyr Ala Ser Ala His Val Asp Val Gin Leu Gly Arg Arg Val Ser 
65 70 75 80 

TGC CTG GAT CTG GCC AAC CGC CAG ATT CAG TTT GAA TCG GGC GCC CCG 3697 
Cys Leu Asp Leu Ala Asn Arg Gin He Gin Phe Glu Ser Gly Ala Pro 

85 90 95 

CTG GCC TAC GAC CGG CTG CTG CTG GCC ACC GGC GCG CGC GCC CGG CGC 3745 
Leu Ala Tyr Asp Arg Leu Leu Leu Ala Thr Gly Ala Arg Ala Arg Arg 

100 105 110 

ATG GCG ATT CGG GGT GGC GAC CTG GCA GGC ATC CAT ACC TTG CGA GAC 3793 
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31 



32 



Met Ala 

CTC GCC 
Leu Ala 
130 
CTG GTC 
Leu Val 
145 

GCC CGC 
Ala Arg 

TTG CTG 
Leu Leu 

GAA CTG 
Glu Leu 

CGC TTC 
Arg Phe 
210 
CGC CGG 
Arg Arg 
225 

GCG GAC 
Ala Asp 

CTG GTC 
Leu Val 

GGT GAC 
Gly Asp 

GAG ACC 
Glu Thr 
290 
ATG TTG 
Met Leu 
305 

GAG ATT 
Glu He 



He Arg 
115 

GAC AGC 
Asp Ser 

ATC GTC 
He Val 

AAG CTG 
Lys Leu 

GTG CGC 
Val Arg 
180 
GAA CGC 
Glu Arg 
195 

GAA GGC 
Glu Gly 

GTG CCC 
Val Pro 

GAG CTG 
Glu Leu 

GAC GCC 
Asp Ala 
260 
GTC GCC 
Val Ala 
275 

TAC CTG 
Tyr Leu 

AGT CAG 
Ser Gin 

GCA GGC 
Ala Gly 



Gly Gly Asp Leu Ala 
120 

CGG CAG 
Arg Gin 



GGC GAG ATC GTC 
Gly Glu He Val 
340 

TTG CTC AGG CTG 
Leu Leu Arg Leu 
355 

GCC ACC AGG GAA 
Ala Thr Arg Glu 
370 



CAG GCG CTG 
Gin Ala Leu 
135 

GGC GGA GGC 
Gly Gly Gly 

150 
AGT GTC CAT 
Ser Val His 
165 

GTG CTG GGT 
Val Leu Gly 

ATG GGT GTC 
Met Gly Val 

CAG GGG CAG 
Gin Gly Gin 
215 

GCC GAT GTG 
Ala Asp Val 

230 
GCC CGT GCC 
Ala Arg Ala 
245 

ACC GGC GCC 
Thr Gly Ala 

GCC TGG CCG 
Ala Trp Pro 

AAC AGC CAG 
Asn Ser Gin 
295 

CCC GTG CCG 
Pro Val Pro 

310 
CAC CGC ATC 
His Arg He 
325 

GTA CGC GGC 
Val Arg Gly 



CTT GAT GGC 
Leu Asp Gly 



TTT TCT GTG 
Phe Ser Val 
375 



CTG ATC 
Leu He 

GTC ACG 
Val Thr 

CAC CGG 
His Arg 
185 
CGC GTG 
Arg Val 
200 

GTG CGC 
Val Arg 

GTC TTG 
Val Leu 

GCT GGC 
Ala Gly 

ACC TCG 
Thr Ser 
265 
CTG CGT 
Leu Arg 
280 

ATG GAG 
Met Glu 

GCG CCC 
Ala Pro 

CAG ATG 
Gin Met 

GAC GCC 
Asp Ala 
345 
TGC GTC 
Cys Val 
360 

GCG ACC 
Ala Thr 



Gly He His Thr Leu Arg Asp 
125 

GCG CTG CAA CCG 
Ala Leu Gin Pro 
140 

GAG GTG 
Glu Val 



GGC CAG TCG 
Gly Gin Ser 



GGT TGC 
Gly Cys 
155 
ATT CTG 
He Leu 
170 

ACC GGG 
Thr Gly 



GAG CGC 
Glu Arg 

GCC GTG 
Ala Val 

GTC AGC 
Val Ser 
235 
ATC GCC 
lie Ala 
250 

TGT CCA 
Cys Pro 

CAA GGG 
Gin Gly 

GCC GAA 
Ala Glu 

CAG GTG 
Gin Val 
315 
ATT GGC 
He Gly 
330 

CAG AGC 
Gin Ser 



GAA GCC 
Glu Ala 

GCA TGG 
Ala Trp 

AAT GCA 
Asn Ala 
205 
ATC TGC 
He Cys 
220 

ATT GGC 
He Gly 

TGC GCG 
Cys Ala 

GAG GTG 
Glu Val 



GGC CAG 
Gly Gin 
285 
ATC GCG 
He Ala 
300 

CCG ACC 
Pro Thr 

GAT GCC 
Asp Ala 

GGC CAG 
Gly Gin 



GCG ACC ACC 
Ala Thr Thr 
160 

GGC GAC GAG 
Gly Asp Glu 
175 

TGT CGG GCC 
Cys Arg Ala 
190 

CAG GCC GCG 
Gin Ala Ala 

GCC GAC GGG 
Ala Asp Gly 

GCC GAG CCG 
Ala Glu Pro 
240 

CGC GGC GTG 
Arg Gly Val 

255 
TTC GCC GCC 
Phe Ala Ala 
270 

CGC TCG CTG 
Arg Ser Leu 



GAG GCC GCG ACG 
Glu Ala Ala Thr 
365 

CGA CTG GTC GGC 
Arg Leu Val Gly 
380 



GCC AGC GCC 
Ala Ser Ala 

TCG TGG ACG 
Ser Trp Thr 
320 

GAA GGG CCC 
Glu Gly Pro 

335 
CCA ATC GTG 
Pro He Val 
350 

GCG ATC AAT 
Ala He Asn 

ACC CGG GTT 
Thr Arg Val 



3841 



3889 



3937 



3985 



4033 



4081 



4129 



4177 



4225 



4273 



4321 



4369 



4417 



4465 



4513 



4561 
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33 



34 



TCT GTT TCC GCC GAG CAA CTG CAG GAC GTC GGC TCG AAC CTG CGG GAT 4609 
Ser Val Ser Ala Glu Gin Leu Gin Asp Val Gly Ser Asn Leu Arg Asp 
385 390 395 400 

TTA CTC AAA GCC AAA CCG AAT 4630 
Leu Leu Lys Ala Lys Pro Asn 

405 

TGATGCGCAT GACCGGCGAA TCGCTTTAAC AATAAAGGGG ATTGGGGATT GGAAAAATGA 4690 



AACTGAAAGG TGAACGGGTA CTGTCACGGG G 
imi) NKKI l©BR»*m XWKKIl 10 

(cBDH) % SWT3-^ 2, 3 

■tfae^ (c2 3o) ^^o-tfxw^wtR^^-ria-c 
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[i2] NKK I 1 - 1 <^#JRR**»HS:^i-aTfc 
fe^y"?*^ Kp B PT8- 1 SrtStaSi'SXSSr^H 
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O H 



H cBDH 
OH 




CHO 



BDO 



c BDH C2 30 



+ 



+ 



1 



XBBESa 



hH-ff 



SJDgE SI 

4-H b 



St 



St Sm si ci 

H — I — I 



BiBaaH I: B t B g I II; CI :Cla I: E:Ecofi 1: 
Sa:$ac I: Si:Sal I: Si:S»a I: X:Xho I 
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BOO 



XBBESa 



St Sm SI 




B : BanH I: BgrBgl II; E:EcoR I: Sa:Sac I: 
Sl:Sal I; Sm:Saa I; X:Xho I 
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